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ABSTRACT
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Computer1zed spe111ng programs or "spelling checkers"
can be a wonderful tool for writers at any level of competence.
However, they should not be used as adjuncts to the teaching of
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incorrect usages, redundancies, wordiness, meaningless intepsifiers,
gender- specific terms, split compounds, cliches, and other solecisms
common in bad writing. Unfortunately, these programs are
unregenerately prescriptive, offering substitutions for nearly every
phrase they store. Better suited to the needs of a writer would be a
software package that analyzes text. However, the h1gh number of
computations such a program would require renders such an idea
impractical. Writing software packages, if properly dengned and
applied; can provide extensive text analysis. Unfortunately, -uch of
the software originates with commercial programers rather thia with®
experiencéd-classroom teachers. As such, they may, in fact, produce
worse rather than bettey writers. (HOD) ‘ : :
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In this paper I will briefly discuss a number of present and future

<

limitations on the design of software to be used in conjunction with word

nrocessors to help teach writing. The limitations, or boundaries; I have in

mind are of several kinds: linguistic, pedagogical, mathematical, .

occasionally even pragmatic. Let me make clear that my remarks are

<

intended primarily for a teaching—learning'application above the elementary
level; in reference to 2 business, home or lower-school environment’ they

would need occasional qualification.

The decline of the text in our culture produces more and more ‘peopie .
. v : S .
who have learned vocabulary through the ear not the eye, and whose phonetic

understanding is inadequate to a traditional English orthography. Barring
radical reform of the rules, writing teachers face an apparently Sisyphean
labor. Repeated marking of spelling errors on student papers is

demoralizing, when we know the student is umnlikely to profit by our labors.

As suggested in a recent N. Y. Times Magazine piece (February 26, 1984) on.

the writing of very young children, moreover, our red ink may do actual
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damagj%%%Kphe writer. ''Snakes are dispikibel," wrote a fi:sp—grader>/and'
P

his principal pointed out that if the misspelling were immédiately jumpgd
. _ N

, . s .
on, the youth might choose '"bad!" the next time to be safe. Surely the point

. T
_is good at any level of teaching: the more frantically wg/decry.and punish
: ’ . e - .
poor spelling iBg]more we promote a monosyllabic and qnadventurous Prose.

Yet spelling ability declines each year among college freshmen.

¢ Hesp is available in the form of "spelling checkers," a wonderful

-

utility for writers at any level of competence. Except for homonyms and

split compounds, they can eradicate typogrqphical errors and misspellings

. ’ : . . S
in a document. Because they -protect rather than punish, the writer can use -

an entire working vocabulary rather than-choosing a safe but smaller
) 2 .

orthographic one. The teacher need.never again confront-a set of papers

averaging three or more misspellings per page; my own experience shows that

v

N

three or foﬁr spelling errors»geg.set is an achievable goal.

5 Despite thése_promises, howe éf, I would argue at spelling checkers

should ;ot 5e'uséd as adjuncts t07the téaching of-writiﬁg unless they meet

two boundary‘con&;tiohs, one of size and one of design. .
Let me take up the design problem first. The writer’s of

'spellﬂng—checker program; hgve figured‘oﬁt that in addition to tégginé

misspelled words their-programs can easily be made to offer '"corrections"

of one kind or another. If hte is a common typographical etror for the, for

example, the-checker can be programmed either_to make thé correct
substitution silenfly or to offer it-as aa option to the pser;-who need
only touch a key to héve the réplaceaent médé:‘ The logicgl exténsion ié
- obviously to iﬁcorporate a subsidiary diEgionary of common typos angd
.misspellipgs,(a dictionafy thatcéould"be indefinitély'large, in" principle)

and make or offer corrections for -all of them. Another strategy is to

\

& -
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.automatically, without human intervention (see’ e. g., Communications of

.

can only worsen.

.
¢ ‘

store phonetie approximations along with .correct English.letterings "as an
o . " oo ) . e
to

B

aid to the increasing numbers of aural spellers. A third approach is
search the main dictionary list for words spelled like the word in

- > .

question, to some degree of approximation, and offer a menu of

’

possibilities for'the‘user to choose among; thus if seperate turns up in a

. ——— . e

text the menu will probably include the corréct separate among its

P
. - )
suggestions. All three types of assistance are presently used in

commercial spelling programs, and'sophisticated algorithms are being
developed ‘that will eventually allow perhaps 90%lor more of the

>

typographical errors and misspellings in a‘document to be corrected

+

the Assoc1atlon for Computlng Machlnery [Comm ACM heteafter], Aor. 1984).

1
The problem w1th strateg*es like these is that they ‘are thoroughly

kS

anheuristic. Instéad of promoting learning they deny rnltlatlve and.
forestall ‘thought: the student (or- any user) is reduced to a passlve

key~-pusher, or eVenaan.uninvolved bystander. As a teachér, I would place

all checker -programs promising 'correction' beyond the pale,,unless the1r

-

' correcting features can be disabled ¥or pedagogical use. If students are

3 . B o, . .o
forced to Iook up ‘each rejected word there is hope that over time the
conventional orthographies may be learoed; with optional or automatic

"correctiqn," learning is precluded gnd the spelling problem in our culture

L 3
2 . \

The questlon of apprOprlate size for a spe111ng d1ctlonary is

1nterest1n because there is confusion over ust how man words we use. -If
T j y )

we.accept the common estimate of around 15 thousand .words as the typical

working vocabulary of a high—sthool senior (see E. L. Thorndike and ‘I.

Lorge, The’ Teacher's Word Book of 30,000 Words, 1944); it .would seem that a -

N

- -

-

. ‘ -’-\ . S - .' | 4 : -. . -.‘,.. | .-.

-

P



[y

dictiondry of 25,000 words‘or so is ample to catch mosi misspellings. A
3 computer professionals' journal suggested three years ago that "a

dictionary of 10,000 wB;ds would be quite reasonable for a small community

LI

. . LS o :
of users" (Comm ACM, Dec. 1980). Programmers' practi:e‘generally concurs.
To instance only a few of the-fifty or more speLling’.heckers’currently

available, Commodore advertises Tot1- Speller with lO 00 s; Aspen -
> .

Software (now Wang Electronic Publications) has 38 000 in its Proofreadgr,

Oasis Systems offers 45-000 with The Word Plus. Among the large computer

- . systems~I know of; the spelling dictionaries on VAX/VMS minicomputers ‘and

on mainframes'using¢the Unix operating.system have typicaliy contained

20,000 words. ‘ ,

~ -

A more recent estimate is that the average high-school senior knows

¢  about 7000 root words (H. F. Dupuy, The Rétégmalel Development and

‘ : N = -
- . 1 1 : .

Standardization of a Basic Word'Vocabulary Test, 1974);  the multiplier

t
effect of prefixes suffixes and compounding would sugg/;t that the average

working vocabulary is considerably greater than 15 000. Fifty years ago,
indeed ~ Leonard Bloomfield maintained that even uneducated adult speakers -
spmewhere round 20, 000 to 30: 000" words, (Language, 1933). ”

I cannot refine these estimates for the indiVidual student but the

’ - .

discvery I (and probably others) have made is .that the working,vocabulary

-of a group of 20-odd quite ordinary college students is much clOser to

3100,000 than to 15,000 words. It follows that all the popular checkers

mentioned, along:with most others now on the market,‘are grossly inadequateA

for, teaching purpeses.. This somewhat surprising assertion is based on my
experience Wlth two sections of 20 students eaché using a Spelling checker
, N .

(Radio Shack's Scrip81t Dictionary) thh a barely adequate 75,000 words.

-

el
.

That is the largest spelling dictionary I know. of, for "8—brt"‘micros, yet .

i e . . S
. °
W > 0 . . . ) -




the 400 papers my students wrote averaged about one common vocabulary word

aplece Lhat'the spelling dictionary did not recogniZe.. THe pedagogical

problem: is that‘if, as a result of using an inadequate spelling program,
students are forced to look up a‘fair number of‘correctly_spelled words,-

they will soon become cynical about the process_and'prone to'guess”@hat
) . A ~ -
some of their incorrect spellings are correct and need not be looked up,
/ )

- . - i . . . N . .
When that happens,  the numbers’ of misspelled words-will slowly creep upward-:
- . ‘ el - . ) |

again in their papers.

T should add a flnal warning to those tempted to buy a- spelllng

checker for personzl. or classroom use. The often advert1sed feature that

S~ -

sy

> @,

allows a user to "add as many words. as desi#ed" tb a spelling checker is a
> . ‘

snare. The, time involved ih add1ng even two or three thousand correctly

spelled yords to a’ checker d1ct10nary, after f1rst suspectlng and,_, lhen
checking to confirm they are‘miqsing,.is4prohibitively_longd.and since as I

| ; _ . ;
have indicated mdést checkers are too small by half or more, making them

‘ iy
. ~ I

adequate is a task not even to be contemplated by a busy person.

As ﬁriting teachers concerned with the two kinds of limitations I have

¢ . . <

‘described for.spelling programs—4a lowerHBOund on their adequacy at around

80 or 100 thousand words, and a heuristic need to prevent mindless S

-

Y

correction features—-the scope,of the assault we face~at programmersfuhands

is best. seen perhaps, in contemplatlon of the’ best-known checkers.

Broderbund 's Bank Street Speller, deV1sed to accompany the widely pralsed

o

. wor&—proces31ng.program for chlldren, of fers correctlons; 'so does

\

ERIC
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Cornucopia's Electric'webster, proudly advertised in’the words of a g ot
rcvfewer.as,"the Cadillac of vocabulary‘programs"; the’ legendary Writer' s

WOrkbennh whlch Bell Labs is sa1d to be pianning at la** to 1ssue in a

verslon su*table for m1crocomputers aftet lengthy malnframe development ‘and’

’ .
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use, includes a spelling checker with only 30,000 words; and whoever
purchaée; MicroPro"s'SEellétar to .accompany their popular WOrdstar;Qriting
program, will get a mere 20,000 words for a list price of $250.

: ' Y - .

The next level of software that helps with writing is constituyted by

» ~

s

. the so-called "grammar-" or "style-checkers," which are neither. Like
spelling checkers they depend on_storéd dictionaries, in this case

primarily of phrases rather than individual words. Whereas spelling

dictionaries hold lists 'of ‘correctly spelled words and call attention only

2

to spellings %hat don't find a match, the phrase checkers contain incorrect

. uSage&\(diffefent then), redundancies (time period), wordiness (due to the"
. . . : - ) . . . N / '
. fact that), meaningless intensifiers (incredible), gender-specific terms

(mankind), split compounds (some‘wﬂat), clichés (pure and simple), and

fother solecisms common in bad writing> Many words and phréses in these
' ' o RSP
dictionaries raise questions of taste or judgment rather than of- outright
. “ . , - ' . ' ] . %
error. When a match is found between text and phrase dictionary the
potential mistake is feported to the user for reconsideration.

S
.

Usage programs can also check for some mechanical errors,=like the

<

placing -of a period or comma outside close-quotation

. - f . , 1

mafks, and can keep
tallies of words or phrases singled out for special eit:t':ent:i.ox{:b such’ as
. copulatiye verbs or referential pronouns. Some will print a concordance of

the writer!s text, useful for finding examples of excessive repetition.

.

B  Misused words and phrases constitute bad grammar only sometimes, and
their revision is not guaranteed to elevate style. ' The usage checkers do .

have a salutary effect on student writing, however: beyond their efficacy

-
~

in removing many blighted.locutions béfoe the teacher has to respond to-a’

Ps
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paper, they help considérably in getting the point across that gxtenéive

4 . N . . .
analysis, revision and rewriting should always precede submission.

-

"

. I don't propose to dwell ‘at length on usage checkers here. My:wife-
Elaine (an English' teacher and computet programmer) and I have been for

many months intensively involved in the development and use of such a

.

system for teaching, and I am reporting on it elsewhere "at this conference.
. S e N

Commercial examples include Electric Webster's ''Grammar Option," Oasis
P 1 ,

" System's Punctuation + Style (with an eXcellent checker for mechaﬁical

errors), and Wang ElectronitﬂPubiications' Grammatik, all of which I have)

studied, and one of the components of Writer's Workbench. All include

-
.

phrase dictionaries of bepweén'GOO and 750 items; the one we have been
using is about three times as large. (I estimate that the diptioﬁary size
needs to be at least doubled again, to .4000-5000 entries, before the

usage-checker programs can be reasonably sure of catching most common’

.
o ~

errors.)

“
.

v ‘ The.boundaryﬁconside}ation that I find applies in the evaluation of

~

such software for classroom and laboratory use is similar to one I raised

about spelling programs: the usage checkers are unregenerately

prescriptive, offering substituticns for nearly every phrase they stefe.
g A4 - R

_This is bad encugh in its denial of the user's creative faculties, its

- ~

2 . “ . ° ¥ .
implication that for each misuse there are only one or sometimes two

appropriate corrections, its' cultivation of a kind of bland,
. . - . ' o -
lowest-common—denominator prose. PO

K

The problem is compcunded when,_ as in the examples‘I have seen, the
4 ) -

- -
4
t

phrase‘dictionaries were evidently put togethef in haste, and not by

experienced teachers or _.good writers. Thus. in Grammatik the word busbo - is

identified ,as a "gquer specific [sic] term,ﬁnﬁgich it is, accompanied by

7. ,

ERIC . L 8
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\‘ - the admonition to "use 'server,'' which is incorrect. Or we find excesses

o,

‘ . + 1like Electric Webster's-message, each time the writer uses' the word put,

that there is a 51m11ar word nutt (Ew calls it a "homonym, which it 1is

not); so for every golfer who cannot spell the f1na1 stroke there are
e

surely dozens, perhaps hundreds, of wripers'whosa perfectly proberlgggli

s . '..WQuld call fﬁrth specious messages. iAgain: in gfl checkers I have examined
a partiéular.kind of oversight.occurs repeatgdij: a verb or verb phrase we
migrt all agree needs revision is listed, and therefore .picked up by the.

program, only in its first-person-present or infinitive form. Thus utilize

is flagged, and use 1is suggestedﬁco replace it, but the writer wh&“uses

1

L

L S

< utilizes, utilized, utilizing, utilization or even utilizer is ignored.
) N . - .
‘Such oversights are the ruie, not the exception, when.progrémmersfusurp_thq
\ . M . VA . ?
‘role of writing’ teacher. . .

4

\F'A Until softwaré developers begin taking writers' needs more oon

] . .

thought fully into ‘account, then, the teacher wishing to experiment ‘with a

usagevchecker should make sure its phrases can be extensively édited and

&N . . R <

/
supplemented, its prescriptions suppressed. Unlike Electric Webster's

“Grammar Option" it should also, by the way, allow its messages to be

printed out: a cathode-ray tube with a few lines of text, an error message

. and a bllnklng cursor is. no- proper env1ronment for thoughtful revision of

one's work., I.may say that Grammati.k, which is the much—modlfled heart of

our own system, is ‘quite brilliantly designed to allow such options, though
. ) : -
there are serious deficiemcies in its analyses of English usdge and

Ay

mechanics.-

P ~1 y . n..' . . .
Béyond the levels of word and phrase chepklng already incorporated in
writing software is the level of what mighr be,called :Phrase paqterﬁ" at

which, for éxample, a sentence including the words not only wculd be’

L

L[4
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checked to make sure it had a following but or but also. Conversely, a

- T
N

sentence containing one, everyone, or person and a subsequent they, them,

.3

or their would be gently queried about agreement. So far as I know, text

-

analysis ac this level has scarcely begun among academic ‘programfers, much
g s o e
less commercial software developers; I have beén accumulating instances of

such patterns and we’ hope to develop a program this summer to incorporate

% them. : .-

Despite my criticisms and reservations I have high hdpes for writing-
; . 3 N . :

- .. ‘software. Properly designed.and appliad,_it can provide extensive text

& : - . B i '

analysis to the student under circumstances which encourage revision and

can do so without preempting the student s own ‘nlqkatlve or creat1v1ty.'

.

‘. - “ .
Although hard ev1dence of long-term benefits is yet to accumulate,

classroom experi.nce so far is encouraging. The hope that some, of the
) . . . - ) - » 1 .
e " pitfalls I have outlined can be avoided simply by leaving writing-software

< development in academic hands is dashed, however, by the reflection that

- -

. .« the probable future of word processing lies not with academic mainframes or,

minis but w1th mlcrccomputers" and that mucn of the writing software
- A . .
students use will’ therefore originata with commerc1a1 progiammers. I hope

lr.‘

I have adequately communicated my sense that commercially produced/»

computer-assisted instruction in writing may well produce worse rather than

. a

. better writers. ‘ 7 _ K . : //

. e N A, ..
As a final consideration for this paper it is worth raising the:

. v
- ?

.question just how sophisticated we might expect\computer text—-analysis ]

~ i . . .

> S ' Can - - _ W o /
. eventually to become. Will we see full-fledged syntax software unerringly

o -

picking out sentence fragments, comma splices, dangling modifiers,
I . . )

.

!

i

/e

i
!
{
J

- _ improperly formed possessives, failures of agreement between subject and

a . - . s
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L

verb, noun and pronoun? For several years tantalizing reports have come

out .of IBM research labs at Yorktown Heighté,‘N;X., of a text processor ‘

N
called "Epistle" that'has remarkable powers of syntactic analysis (see

\l/\ . ° . . . - ' - - . : . - "
: L "Studies in Text. Processing,' 1BM Research Highlights, Oct. 1981, and

" Forbes, Aug. 15, 1983). A recent repgrt on Jdpan's. "Fifth-Gereration

o ~Project" to become world leader in advanced computer technology indicates
. ) ‘ .

{

that by the early 1990's the Japanese hope ;B have a syetem with a

/5 .

employ computers capable performing up to a billion logical inferences

1.

[}

per second, perhaps 30,000 ‘times ‘faster than today’s best machines (Comm

ACM, Sept. 1_933). '

' N -

e

In the face of such prospects, who would dare suggest that
né%ural—language analysis approximating that of a humsn expert will not

soon be carried out’ by machines? I would, for ome. I cannot prove the

L]

- case definitively, but with the help of a travelling-salesman story I owe

#

to my colleagu€e Richard Decker in Mathematics, I will-offer a strong
conjecture. - . .

- It _has been shown ‘mathematically, that a 'context-free' language can be
,&_ . . B . ‘
”"cbmputed," that is, it can_ia principle bé generated and analyzed by a
) 4 ' o _ R S
computer (see Stephen A. Cook's Turing Award Lecture, "An Overview of

’

‘Computational Complexity,'" Comm ACM, June:1983).. No such proof exists for -

. context-bound languages. English is not context-free,-as a bair'of

examples will show,,''How time flies,® sighed Susy's mother as the child,

using her birthday stopwatch, learned how to time flies." 'In the context
. ’” | - . e N

. of the one small ﬁord'EQJ the words time and flies exchange their parts of
s ) . ) ‘ E 2 .:.r '1 - .":. .
. speech.” Again: the words does she almost invariably indicate a question,
. PR . ) — - — s °, )

'Q o ”_ & _;i" E . vi]ﬂl . .;'
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ynless the prior context includes a phrase starting with~gglx; ﬁOnly after
v ‘long deliberation dqes'éhe invest in hog futures."

Tkough but two of a myriad examples of the ways in which -word
arrangements alter meaning iu Englisﬁ, these should suffi?e to iﬁdigaté'howf
very many ¢pecial rules and éxceptions, in addition to the c¢mp1icated
taxonomies of our simple, compound, coﬁplex and comggund*complex forms,

would be needed for a full syntactic description of the language.

The lexical ambiguities of our language mean, furthermcre, that in

Ny

.t

addition to a very large body of rules, a competent sentence analyzer would

. need a dictionary that not only listed but labelled each word according to

. .lts allowable syntactit functions. A sentence analysis might then involve
trying all perwmitted lexical functions of its words in order to match its

N

structure againct the stored rules. All examples I have seen of

a

natural-language parsers use labelled lexicons of this kind ‘(a good example’

of what is being attempted is Jane Robinson's "Diagram: A Grammaz for

-

Dialogues,' Conm ACM, Jan. 1982). As‘®we shall see in a moment., the f

discovery of an apparent lower limit on the size of effective spelling

‘checkers has considerable bearing on the practical possibilities for

.l -

[

natural~language analysi®T™

i ) ‘ . :

D ’ For a dramatic illustration of what happens when & computer must try
. v _ = _

many arrangements or combinations of elements to find a desired solution, I

offer the‘travelling;saleshan problem. Consider, the fdilowing "real-world"

situation. A company specializing in the manufacture of very large computer
& - s .

~ -
-

systems has sales offices in 40 American cities. The sales manager wishes

a

to visit each office on an annual inspection tour.. Fuel prices are high,
and time is money. Can the company computers calculate the shortest route

among the forty cities? ‘ . ..

W o T e
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-

Intuition suggests that a forty-city route should be a simple matter

4

for a modern mainframe number-cruncher. Mathematics replies that the

v problem canndt be solved in practice: the number of alternate rdutes to be

compared is greztcr than 4 X 1047: aﬁdsthe fastest conceivable computer

\

<

>

could not complete the calculation dhring the estimated life of the -

universe. s ’ & - .

*

As the travellingfsalésman problem illustrates, when the number.of //

.

items goes up the number of possible combinations of items increases

: o

enormously. I know of no one who has worked out the mathematics for words
combinations and sentence types, but reflection suggests that the .
computational requirements will be high. If the working vocabulary of a

group of ordinary teenagers is somewhere around 100,000 words, we can see

Py S .
that the 10,000-word lexicon anticipated by the Japanese for their"

‘natural-language analyzer may be an order of magnitud too Smail,'eved for

L4

a limited speech community. If the number of words to be checked. and the -

N

number of phrase and sentence rules are high epough, I conjecture that the

> o sheér magnitude of the .computational task will render the dream of a
. - : - . . /

program that identifies all, or even most, incorrect sentences impréétical

2

for a long whil?’to come. i ; .

P

L4
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